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A quantum key delivery method is a method for 
estimating original transmission data from reception data 
having probability information. For example, parity check 
matrix generation sections (10, 30) generate the same 
parity check matrixes and a syndrome generation section 
(14) notifies error correction information generated 
according to the parity check matrix and the transmission 
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section (33) estimat.es the transmission data according W&r~ 
to the error correction information and the reception data tls'L— - 
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an error correction process is repeatedly executed by increasing the number of rows of the parity check matrix 
under a predetermined constraint condition. 
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*_H3. 44 -"•l^^^fl^fe, #4 *fl*l|34 44# °]-S-4°i 1-3-3^ 43 ^-s] <g=x> £47 r Ir^l-E^ l?H 44 
#3! 44, ^ 44 43H ^^7> 444, T4#°t4t. °1 443 44 4^ <s$£ 4°]^-:e.a-4 4 

2. 10€r f4l4 ^4"§- 444 444 aj|*sl 7«iL# 444fe £444. ^ ^aj #$2) £#.g. 43 4 

^M^ife, f-^s 'SKHO.o.S. 444 44 t4 44(90°).2..S. 4^4 4£ *1444. 4^, 

34 44(45°, 135 0 )S) ^4^r 4"S 7l-^^ 437H4£, °M f-4£ 44 45" 44°-^ 44 135° 44-^5- 

*i43 44 wmi *1444. 

44 44, 4 #34^, ^34 «9-**.a 444 4°fl cflsn-Hb =8W 444 ^ si.44, «W, 44 44^3- £4 
€ 44 ^4 44(0°, 90°>4 444 41 7^*^^7H 4*fl 4^44, f"8 444 t4 4*£.S. 444 44 
44 50%s| &%°.s. 4*t44. 4f 44 44i tj]444 ^ 444# 444 fl-M^. n 43 

£ 104 44^TT aeflo] o^- 7 j Hfl^A^, *S^(SIS4)* 4444, £3444 4344 flfa ^^441 

a] 74 AfoHl a] ?11- -g^^K^cfl, Bennett, C. H. and Brassard, G.:Quantum Cryptography: Public Key 
Distribution and Coin Tossing, In Proceedings of IEEE Conference on Computers, System and Signal Processing, 
Bangalore, India, p P .175-179(DEC.1984) 4-34 ffi, <£44 £ ^44c 44 4-SH1 ^ 7 )i j§. xi A r -g-t ^ 

aw. 

4?M. ^4 =r£4 cflsH ^44. -f 41, *44fc. 44^4(1, OS] -g: ^ 40] 3)* 4444.5L, £4 *4 2E 
(+: ^Jg 4=3] ^jj.^. ^^-^ ^ 7}.^ ^7H t«^-, x: »J-*j=o_5. ^^-S ^# -^t 7>^^ ^7g7]ol| t(i 

02!- + SI Sf-^-S. 4=3g aj-^o.^. ^^->g ^-1-, 14 + °1 aj-^A^. ^^-f) 03} xs] 5fa.S 45° # 

**, 14 xal 2fllS 135° H^-O-S. °<f7t r ♦^3*11 *W *-il*4(*-4l ^1^). 

^r-i- 0 !], T^-il^fe, -r-tl :^sg is 7 r ¥* ^7l, x:^4 ^ ^ 

#^7j)l- Q-QSLS. 1^b>h, °M f-tls. -3-21 ^^Cl-CT'tl ^-^Ji, T-tl ^=4^ -llisl s^- 

^"4 + ^ 5fi^ l-lr, 45° •S-^o.^. ^4 XSl 0-&. 135° ^^=0.5. ^4 x °) ?fo; 

4M, T-4!4fe, ^^o] 4537la 44^4 <H^#3:A}Sl-7] =1511, 4,ai ^7ii f-il^l-71^ 

^4 a ll tH*H #-tltr4- =r-il H=t t-^t!- ^-t!4b ^^-ti 4=3 713. ^sH^l ^J°J^1 'H^-l- 2:4*1-2, a 14-t, 
*?lt t-ils-l- 4-tl4« 3 fl ffl*H *l-a*4. 

4^°fl, f=-tl4TT, 4^715. ^41 a t^I -tlJ.°fl iH^r^ ^r-tl t1l°l^ D J# ^-7] Jl, a olsjs] tij^q.. o] ai 

#4?! t-iloiE^ ^xix} *}o]W *-fr£l^ Si 4. 

4-§-°il, ^4144 ^4J4c 44^ -f-tl ^tflofl cfl*H ^ 4d^^ ^1*1 * -tl^i ^ 

•fr*H ^41*4. ^2^2, ^#ltr "HM^r 4^1°1 '^ 6 \^ ^44^ S3fe4 ^^1- s|-'?]^4. 4*iltl 
el ^1 °Js)^i ^ 444^ 540.^, e^44 si^ ^^4<H t1|°14# m)b1jI, 44, ^-rr 

e) t>4. t^, cll^lEl?)- ^J*l* s.^ 44 514^ 4^1°1) 4-8-$ 4 a Wt 

H 4^1. ^-fr -ff-fr ei]o1ei# ^a]44 ^^I4s] ^-fi-?ia $4. 

ft*!, ^71 f'EllSl <Jf4?l B]|^ wj-igSl HOS.A1, 041 ^itfl, 4 >0 114£l El) 0 l^ i^-S 7>-^-*V ^7+?) ^ ^ 

°i Sl4(°fl tlifl. Brassard, G. and Salvail, L. 1993 Secret-Key Reconciliation by Public Discussion, In Advances in 
Cryptology-EUROCRYPT'93, Lecture Notes in Computer Science 765, 410-423 

a \ ^H^fe, #^147K ^o)6] i = ^«ti, t-ii tflol^f; 44=si i^iLa S%4^, =11&1e1# 

4i -t-4l$4. ^c^i, ^444, ^-7H ^-^-4^ ^fi* -1:3444 ^4 ^44*11 SI<H 

Ajsj cH-S-si-^-i-^si aiiqEif- hije44, bJoIeJ 5flHlr4. °1 "fl, 4-^ 4el^7> si Si 3 ^^14^, 44 ir 
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«fal 'l^Kl-ff 243* 44^ 3iL* ^?fl 44i 3444. ^44*r, ^44^ 434 3443 

M.^j. } ^^2) t^is c-i ji, <^^icfl r 3443 4334 %.$3. 4i 3444W4 #q(-fimm)). °i 

£344 444t: 4?1 oi* Tgq-z. tti-^M ^^is.^ i^f- h1£3 ^-f ai^oa <^&W:i 

3 3 #4. 

a 4. ifl«>iEion i^?i- si-g-in -f^H iff °a^r*=fl 3444:2. 434 nil e-i 7}- sat- 3^* 4 

3*U, *-tl Hl^lff iWHC^'fJ *I4) 44**1 t^a 444^, ^a], ^1 sift iff 33 

^3l# 44. zlbIji, *HM s 14 °1 iff 33 331- 444^ UtiSH, i€ *He1 iff* 3344. 

asm, 4?1 £ l(H 44»flfc f^l 44?1 «H*«* 5l°Wfc. iff ff4s.# #344 &?l nfl-£°i iff?]- 3-M 
-b i3 344 51-2.5. sH -tf?! 3°13<**7l)-s ifle]fe Sis sU, 444fe #*?14 <*,§3 a 

a«. 44 &&s. 4°iH4 iff# 33 7>44 44?i 4ih 4.<H4*r. iff 43471 

S)^si sflalElsl H4°i 4^4^. 31 "8 *14°l 34iff 33 437} £3 34°)] 4*1 *8«H47l "1144 iff 

3 3 *1bH 4H4 344 ife Siis £4b ga^h sisatt. 

* 434 47H 444°1 44°14 ^ -i- 7>^1 iff 33 4-£-g- °144°) 3^3. 3-ofj3£l Gfloj3 

iff# 334^4, :aisi 433°1 J5l^£ ^44fe 4*4 #*3£ 34 s.^ o s 

sl-ii &4. 

4 43<H] 4€ 44?1 »ti£ 4^11 4<>144, 44ff4i44 ^3 14^4 3<H4fe an- 3a =t!4 44 

el si 33t^^*l £e]|£1 dioiEja ^s>j7, 3. ^3 ^ ^jis ng^ ^ ia*!, ^ 

$ *4! 3^1 7K ^M^l A] l 4m ^«(Ai7> r 0j £^ r lj 91 &<£Q <8!)-& ^34fe 

"il 1 ^4 -S3 ^.M14, 3-71 ^-il#si ^ 3^17}, 3-?l ^ 1 2flei^ ^-71 ^ cfl o] ei ofl e^s]-^ ^-y 

«■ ^ 1 fi-fl- 33 =9 a*. *>H ^^ISI- TH^^i 3-7) #41 v*H #34^ ^ 1 33 3^ #3 ^?114, 

-#7i ^ai^31 ^.ai ^a]7h ^-7] 7i 1 7-ja.oi| 5>|«m 3-71 ^ 01°lBlfil 334^ ^ l iff 33 £ 

14. 3-71 ^ EfloiEjai i=.^ 3^f- ^ Si?! ^^1, 5! ^%3l Jjai7>, 3§1^1 iff 33 =8 it 
7|- Ala] ^a.a] ^ «-7F s)je^, 7)1^^-5.^ ^ 2 ^2]e| ^l^i?} r 0j r lj 2] ^ 

334fe >H 2 ^4 fll ^V^^ ^Aj^sj ^-Sl7h 3-71 4 2 5flE.]E| ^A} 4f 4 Aj ? j Clj-lj^ 

°i| e?isM *33£ +7l-f-sl afl 2 iff 33 3a.#. -g-7i| ffAi^ ^ ^.ai -§.^]5>^ ^ 2 i 

ff 33 3& ff3 ^7jl4, 3-71 ^Ai^si ^-a) a}- 7 ] ^ 1 * ^1 2 iff 33 3a.°il stIsV 0 ! 3-7) ^-il ^1 o] ^ 0.1 
ifft- 334^ 4 2 iff ^14, 371 an 1 iff ^3 *SI4 3el^ ^ ^l«>lEj4 iffff ^^§1 ^ aa 
■3 3-?-, f£^. 3?1 ail 2 41 #31, aj. 7 | ^ 2 iff 33 3i 1-3 e^l, a^i ^ 2 iff 33 4711^1 sl^ff «v 
*HM a]«H iff# 43*1 33% i rilSi c i3-?-.*7llSiff 33 3a. ^1 44 ^ff 3>M 4714a, a« 
4ff 4£?1 s. 4= °J^?1 A I3 47111- i44fe 3* 43 is 44. 

£ Ir^'Hl 4^. 433°J sflsl^l 34*t-§-°1**M ^4 iff-t 334^, ^?H4 iff 33 3ii 44 

^4 3i^l 47144. °H1 44, iff 33 *i*H A 14^r ^ 4^44. S4, t4 HM^sl iff# 4 
?i*l 334 =r H-i "1143, 4:34 t 1 ^ 1 s?i 4°«4 4m 34 jg^-i- ^7>44sa4. iff 33 ^el# 444 

^^?V4. o}oi] Hf-Bf, -f-Aissl 4# ffll^ °1^47] ^sfl ^834 -§-4 3Ji# 4?14 4i7V gi^^, ^?|a] 
air°l cHff ^«4. 

?.".4»1 444 ti^ 

e lfi 4 4"^] 4ff 44 42 4^"a4 -?3444^fe i4. 

i 2fe 4 t^i 4ff 44?1 siei# 44^fe *ffi. 

id 3^ 44 4^ 71 *H ^"44 Hrregular-LDPC -Sf-Xj S\ 44Ui^ 2#E, 
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5. 4fe -fhtt ^ ^lsl- -f i AG(2, 2 2 )9\ "flS 4^MI*r JE$, 

£ 5^ 13 7]-**l «M 7\^] tiH^-ir 44*flrr 5L£, 

i 6-& ^#^1 ?f ^r-tl^s] ^ cjsM ^sfe -ii^f-# H^, 

i £31 S154 *|aH 3<«) #35lt m B s] t &£ c d 3+3, € A H 2fi] 

£ 9fe £3! S15S1 SJbH 3*1H 3 4Hjttnfe3| ifl* 4^*1 ^ Sl&'d 3-f3, lH°il 33 

£ 10£ f^s| <^4?l «])^ 7IU-I- q-El-iflfe i^oi4. 

: ; 

n -8- «r33 = ?J°1 «M4. SEtt, oi^Hl^fe, °l3.Ai °!-g-*H= "S^l «l|*oC -Sl^Sh «■ * 

^4?1 3*H^, ^iq-fe ^ofl nj.^ gj^s^. 40] 3 3 ^W^r &4. 1*1, 4AM«M&. 

^■*| ?H °J-s|*l SAfe^S ^AKLDPC: Low-Density Parity-Check) i# 

*Fi=- tf^l tfl*M ^$4. 

£ g- 4* #4 tfJE -M^'SC*^ ^ -rm^ *4l «3 44^fe 5^14. o| 9*} A|i 

g*. ^ Ji £-il4b 7)^^- ^a] tV ^-tl^] ^-{0 ^14, ^^s. ^ £ ^ ^ a 

m b # 'r-tl^fe 7l^ -^Bl^ Jg-t! ^^4. 

# 5-7] S}^ , a-S.?lC i r-tl^4Sl tt^m ^^Sfc ^^^(l)^, ^^-¥•(21)71-^71^ ?7lsr>^ 

Al?-» 7i^A^ mb # ^AlS>q, ^7]| S-Al^s. tj^a] ^] H 3. Sa# ^aI^ji, ojs 5>|^ ^^K*^ 

^s}B{ ^-f-7l)l- /8^*Vfc -a-JL?! ^-¥-(3)4, ^-S5F-f(42)7l- ^i?H 5-71*1-^ &JL3?-^ eflolelf-, ^4=^^(4 1)7} 

3 J-C5. 10 ^-tl^s] Jg-A] ^^ofl cflsH =r-tl#Sl ^H^^, -t 1 ^ ^3] «8-^(0 e , 90°)S1 

sj:(0 o ) o.S ^^-^ ^ ^3) ^^(90 o )*5. %n 45° "J-tlS 1 4 135° ^-g- 

n^^i a J-*(0°, 90°)fi] ^1 tHp* #^7]^! *w ^s^a, ^ ^3] ^^J-^ ^ 44 
^^^af£ r D-*^ ^7[ jfi4. 
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°l*h W °<?4 Alig^-Hsi 3 f-il ^4, ^ £ ^/.j^oflAi^ $4?j ufl^l cfl^oj ^^^cK £ 

2tt * -S^Hl^l 4** M-EMfc msMfc. (a)^ ^4#3 f-4 ^ej# q^-vfl 2> (b )fe 

-°rtf. 4?i « t=^1^ ^H^Ej 34 43 ^H*(10, 30)7>, 43 sfls} 

El 34 «t H(nxks| *8H)-g- <>! slfalE) 34 sgl HS.^-E) r HGOj -S- m m G((n-k)x n ^ 

t^jI. SE.th G -1 -G=I(?H] 3£ G21 G _1 {nXCn-k)Sl ^fctK^Jfl SI, ftTfl Sll). £ ^ 

*l°H*tfe, #3 *m WS^I, 4fe^l(Shannonlimi0°l| ^*| -f^rSV LDPC 4£» 

«I #4?! «fl*H -^$4. SE, -^H^Mfc. =83 #4^4 LDPC^X# »l-8-«lfe S-e-S. 58*1 
°1?HI $3=1*1 i^dl, b]^. Jf± 4*1 «|-g-*te 31^*4. £th °tl^tfl, ¥£3rfe 

H^fl. 7l^°H gig $ 4°I143 c^]^ £53. 33 7r W ofl 4^4^ 33 =s 

S*) 0 ]^ ^. SLW =83 3iL4^4 ra A ^ n 4« HH °]-g-4b efl£ %c}. 

•Wl ^-71 sfl2]E] ^4 ^-^UOHH^l LDPC^-g- 34*8 1*1 ^3<?H tflaW -M^W. £ -JMcH^fc, 

-fr* 7] *M tt r Irregular-LDPC Jf-tj & 34 ?3 «(£ 2 #7|| Sl^l H|«M 

$]-4. S. 3* -fi-t* ^ 7]SH e?] tl- r [rregular-LDPC -g- ^4 ^^-i: M-^tflfe- SE, tfflel 

^, ^.^A]o]] 0 ,iAio! aKa]El 34 ^el^, e|«4, -g^^fe ^afnj^^j nj-a]- Bfl^E] ^^^(10)^.^ 

=l«iHt ^4 «t -*S A J «|B17> 1-4 ^! 5|^.oljAi ^^Ej^- ^S.^ 3l|E]Ej ^A} o] f-A[ ^]ofl 7.]$^ 

q.. ^l^o| ^Ajflll^^^, a^E| 34 ^^^-(10)^4 -afl^fe nfl4^ ^^^4. 

-f-ti, 3||slE] ^4 ^1 ^^^(10)°11^^, r Irregular-LDPC -f £3 ^4 ^l^i ^ 7]^} ^ 

^ AG(2, 2 S )# <m*tKE 3, ^] S21). ^7|4^, 7>^51flt -g^l ^^7}^ 2 S S. JE 4^, «fl«tfl, -frtV 
7l=F Jf-JL AG(2, 2 2 )al nfl«^^# E a|^ i^C*^^ 04 4B>^tV)<>lcK 

3 DelE| ^4 fl-U+aOHAlt. 1^1 7^A]5l ^ifll)tr 1 (2<r 1 ^2 s )-i- ^^^cK^Tfl S22). =lz\5L, ^-SlQ^ 
4S.# ^o|)s i^t>4C^7il S22). 

^-8-°H . a flE)e1 34 ^1 ^^^(lOH*]*?, (Gaussian Approximation)*! ^tt ^^^1- °l-8-sM. 

13 7 r f^l afl^ A ( Y .)if. ^al 7>^Al nj^- ^e-cK^-^ S23). S£, ajsl 7f^s) B fl^ p( x )fe 

P(x)=p u x u - 1 +(l-p u )x u 5. ^4. 7>^1 U £. u ^2fil =3^01^, p u ^ ^^12) 7}^5] u ^ ^hM^. 

^•frofl. alielEl 34 ^1 -S^^CIO)^^^-. -frtr 7l*>s] ^2) ^%o| °1*D ^ 7}^. ^ 7}^x] { u , u+ 1>4 4i 
s«4^, ^ (1)^1* S-^t TJI^r {b u , b u+1 >* t 1 ^:!^^^ S24). SE, b u , b u+l€ a)-¥-(^ft)^l ^4. 

b u +b^, (u + l) =2" - (1) 



arg-ram 
bu 



2 s 



(2) 



^■§-i. sflalEl 34 US ^^-ClOH-Hfe, -*7l I^UStBHe) u,u+l,b u , b u+1 °fl 3*11 ^s] 7}^ls] a]^ 

P u ', P u+1 '4 C3)4H sisfl ^EK^Til S25). 
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■P-1 J ■ 

4*«JI, silajEj ^M^lOH^fe,^ 54t3°l| sm3*m» °]-g-4^, S4 4?HH ^$u, m-i, p B ', 

p utl '# aiU 44 u 13s 44 4^*iAs "as] 7}^*| Bfl$x(Vi)-& TOW* S26). a, 7)-f^] =3^14 

X(Hj)te 7>§^1 y.°.j til££ 44*d!4. 5&4, 1^71- 1 ojtjVjg. 7>^^l(A(Y i )^y i /w t , i^r "jSl 3^)3. J^ofl 

^ 4*1)44. £. W t Sr AGC2. 2 s )ofl S-g-S]^ 1-S) ^# 44^4. 

4#4 -S"?H*I TO 7hf *] afl£-§. pJ-^aI^U, Sf7l (4H# <?HM?l?r 7 }f*l Jf JLSJ A|S {V r Y 2 . 

-v,<Y|SZ s J}* ^aj^cKQ-Til S27). nejn, 47)3) ( 4 )^ QQ*]9]H Sfe 1.7} 3^1^, ^ 1 

s] 7\% *] # J2.5.43 ^4-^41 #4. 

<M,I a U '■■ a l,i 
a 2,l a 2,2 a 2>f 



4 y,^ ^5] 4**1 # Y ,-& 13 ^jt)l 7^iM 44*d?4. 

4 -§41, aftel El 34 «8S ^-^(lOW^, 7l-f >i e4HH 34 3341- °l-§-4^, £4 471^1 TO u, u+ 1, p u 1 , 
P ll+i '4 (y 1( y 2 . -v,}* ^3 44 d )e)s 44 13 7^*1 *g-MYj)4 «3 4#*1 »H£ p u # TO4CEM1 S28). 

»«a]Ei 34 fl-ti+aoH-Hte. *le]# 4?1 *H. 13 4^*1 is x( Vi )4 ^3 4**1 n& p u # £ 
^ 44(431 S29). S, 3 7+ 4**13 m^-fr, 7»4 IV 7>-fi AS. TO 7>4& 44 j£ 5^ 

tMi S29i sh-m^i 3f^°j is] 71-^^1 «n« ^4 ^ Put 5=^014. E ^ n(¥ .)^. 7 ^ 

fi-^sl 44>-1U, n u ^ #33 #^f^# 44HH4. 

-Hsf §J -a-i-^-W^C^^l S30), nxks] a(jajE| 7jA(- 4^ H# q*A ^4. * ^ ^ 714^-^1 

°l -8-7.15]^ ^o]i^ <H«1^ •S'S-i- °i-§-4 ,;t l£*4. 

°14 t^l, -g- ^^io!]^^, i^i^, 4^1 -^l^l-^^^H r Irregular-LDPC -fi j * 34 s 3lM ^^"SCi 2, 

t>3fl SDi- -afl^AS.*i, ^^^IjL^oI r Irregular-LDPC -g-sl ^4 ^ti HCnXk)^- ^-^^4. 5, 

g. -gAjoH 7]*o.£ ilb 4&(7l*flltH °M!7l 4# °l^4& a as lM 0 vt(43l S 2l), oi^ofl 

sj «| ttJt. ra S4 is] 7\*t%\7\ ^!^s>4j ^ r 2 «. aafl = 4si 4°1# i r4 6 *14j »14^ D J^^]-7]fe «ll 
^^4^7]4 £> l^]C?l|'aEl nsflnofl *nt7l«fllo|L+aj.np,i4aq£«| 44M«4fl?)4| «8<# 

5i AS *«£ #4. S&Sh * ^AlojlollAi^, <y^|SAi, 47] #74 S21~S29# ^-§-4°^ -fi-ft 4«7l«H 
Hrregular-LDPC^j -g- ?J4 ^^^l'S, %7\ ^Ml SI ^ SlH-H ^S^4^ 34 18 1 H«11 cflsfl^^ 0} # 

°fl ^=1^1 4?l ^^AA ^-^4^ ^AS. ns. $4. 

av 7] ^ a}^ ^oj, 3fl5|E] 4 f H ft ^8^4^, ^ fl-Ti ^1 G. G _l (G" l -G-I:^fl*«)* ^, 4^^j, 

el f-^tl 4*Hl^fe, ^^S-f (U)7h \+^t°J ^Jtm,Cl,0^ 1: i 0 l^)# ^J^jI, £^ ^4 2£{t;^ ^ 

«l «ii 7>^^#^7HI 3i-§-4 an, xrTjA]. b 0 ^o.s M^-11^^7H tB-§-3 
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3E)| SE^AS «^tV4<<241 S2). ^414^1 tfSHMfe. YJt IHt (31)7}, ^4! ^ij ^ nJ-^S. $ 

^If 7>^$ 4^7H as, x:34 3-3- ^"S 7^4 4^7H tfl.§.$ ^H)# 

a ^440^1 SI 2). 

4#°i £414^1 f-4! ^M^-ifc, #4 J M J ?-U2)4.*'l =gj£ m.,4 *4l a^AS^-S-^-e-S-i^Ej^^^- 

#4# ^^cKiSTtl S3). ofl^cfl, 04 + -21 ^ "J-^s. €^4. 14 + s^-jo s ^ 

o.S 3 04 x<H a^-o.^ 45° *9-*j=o.S £!^4 14 x<J] 2^0. s. 135° HK^S. <9=4 f- 

Ai^.ofj 44 ^^cK*4l 4l£). 

#4 ^¥(12)4] -1 4l±-t ^34 ^414^1 f-A] ^jsi ^ -^(32)011^^, «jf^*4la ^ ^ ^^cK^i] 
ae]ji, 4=41 a = 4 ^41 413: 3 ^IM Sj^J *HH-£.3- l^lfe ^a. m b (l, 03 <t: t41 ^H^i)* ^fecj-CS 
n S13). *f7Hte. ^4! m b s.H, ^ , S-*«.3.m-s #4+3 afiaof, ^ £4€ #4 + 3 

if «.£ l£, 45° %3}x°] 2t^0i, 135" t^=o.S. #4 xnl 2^,2.5. 0#, 44 <a-b4. 

£E, Gi| o] y ni b ^ 41- ^Ji $JM) 3 4^&°-S tV4. 

tHM. t414s1 4i7| 43l°l 33.3. a^jjL 4^43] crj«.§ ^4471 f-*S-f 

(31)4. ^4! a£t, *7fl ^-4!S. f-4l-¥-(34), #7fl -f-4l-£» 3=4143 ^41 tfl*M #4I$4(*141 S13). 4= 

4! 2£| ^4*4J43 #4! 4*l°IMfe, £t iH-fUl)?}. -*7l #^7lS. ^4°}4 °f*-£ 

££4*U. 3. 14-t, -?7H f-415. *4W13), ^ ^41S# 7^ ^4143 f-Ai oj^oj *4l^4( t ^] S3), nsl 

j&. ^4143 ^.a] ^ ^ ^oii^fe, ^4 ^^7]s. ^414 -r4! 4lx°il ct]-g-*>^ ^l«>|el^ a, 

^Wt ^^I4(^7i| S3.S13). n^, o|«l^«<l£.e] f-H ^Wa.a^^E] ^ifls. n 
Jl. «>1S*. ^-N^l *4! m A 4 ^41 e(lo]e1 m B (m B fe ^-S- <g*J:# ^ m A :m B =m A + e(^f- 

4-8-H, *4l^s| f-41 ^s^Hb, -tls# ^S^¥(14)7>, ^4 4« H(nxk^ ^1)4 *4l H a M m A * 

m A ai 41 s.^ S A =Hm A lr 7fl4>4^, ^ 14*. #4lS §41^(13), ^7H #4lS.# 7\*\ ^4l^^l #4l ^*l<fl 
4(3*1 S4). °1 3?i)«ll^, m A a1 S a 0e h]M*s| ^JOfe £^4°fl7fl 7>^*1 Si4. £ 6^ ^4l#4 f-Al 

x c^l4^4l#^ -f a] tfls^ ^4l4tr4lH^-# EAl&^ £ ^ol4. ^41^4 ^H^ fe . ^ 7 fl ^ 

a 1-41^(34)^*1 m A s] S A # -r4!4i. 4lH# 4^(33)ofl f-^ t^K^ S14). 

4£H,4!H# 4x^C33)°il^^, 7|^ls] 4lH# 4^^^" *-8-*H ^Jf^ ^ ^^m B sl 

SL^-i 7^f-os.«l ^sfla] ^aJ c-iH^ ^^4(^7fl S16). €r-ii^«W-Hfe, ^1^^, r S A =Hm cJ g- >LV^1?1 
fc in c -t < Jt ^^s] ^ Si ni B S^5] ^4^1, =1 ^ 14 me* m A i ^4. 5E, «■ 44^H°11 Si<H 

^Ife, t41 m B ^ m b l- 41- «^-4 ^ SS^1?>. 4^£|4 Sji. oJl^ifl, ^((t) *^ao£ 

^li, ^Tfl S15S| ^e^i SH 3 ^^St m B fi] 4414 331: =r il5A^ ^-f C&« S15, i). ^414^1 f-41 * 

*1 i A 1 fe, *-fS-?l ¥(35)71-, *7i]« iW =8 =8 ^i(^^si 7\^jjc] ^ #7) k uls^sl =8 a.: s A )«( 4^ 

^ J± m A a] <y^# tH4 n-k HlE^fl] ^Ji^ ^dl* tfjfc?] rfr ^^*4CE}r7i! S16). <f, -8^^(35)^ 4 ^ 

^ fll4t«l| G" l (nx( n -k)^l o|-g-4^ (5)-*H Sl^i ^Jl?| r^: ^^«:4. ^414^1 *4! °1 ^ 

?1 r* t-41%-^1 *41 4>^14^ ^-fl-7la 

r=G-'iB, ... (5) 

a*, #414^1 #4i Si<H4fe. £3| siSfiJ SleU ^sfl^i ^ *^ «l m B £l i#7V 4^s] ^^sja, -fls.* 41^*- 
J3.^7> Sfe ^-f S5, oil), *fr?l -ma^(15)7h *^|« ^ *HlS.$mi+ A 3 ?* °1 Sife k ulH-gr^l 



- 8 - 



#7fl^*] 10-2006-0003329 



S A H 44 ^-fr ^SL m A 2l alsj, „-k «*I S-g-s) ^if # $±7] r # ^H$4<£7|| S6). ^, 4 

^■¥-(15)°ilH£, £*1 ^*sfl G^CnXfn-k)^ HI)* °]-g-4°^ tf7l (5)*H *|tt| &X7l r-& ^^(^l S6). * 

A] A of Jg.A| Aj-*]^ of p*. ^A|^o| ^.AJ zj-Ajfij-o] -g-fi-?)^ ^4. 

SE, £ *jAHoii a«HJife, =8*l?l ^"S 41 R-fr "l^W #1 ^fr?!# ^ lWfc TO #4. °H] 4^, 

4 s, R-&. *7H 7f*f -t-ii^-si *aj tf*M **1$4. a. °] sielfe. ^-tl^ # aj =g-*HA-f gqgs} 

fc a 4, £4!^r « **|7h tf^ G _1 (nx( n -lc)^| 41)4 fl« 41 °1 

r = RG"'m A - (6) 

#3] SIS*] *|eH 3 ^r^^Jt m B sl ^ S15. 4M.2.). *^ # 

4£^(33HH fe, ^7H 141^(34). #7| filSf 7^ ^aJ^S} ^ AJ--& ^5 

4CEMI S17). zial jI, 34 41 J S J 3-¥-(30)*l|J«1fc. #7| s 3<H| 44tflfe Sir n34fe 4€ 7f*l 

»1*H 34 41 H'(nx(k+t)s| q-Qibji.-L*, °] sfisfE) ^HlH'^ei r H'G=0j # n J^Al?l^ 

A ^ G', G _1, (G" l, -G'-I:*flfll)* ^t!40cN S18). »1 34-, «|e|E| 34 4f H'-fr, r iJ-7l ^| S4*J]^i -fltf 

* 4M-S A # -fl-*l*4j 3}fc ^ i?i *H4 -»-}§$4. £ 7£ £ -y^H^H ma] 3 4S W »S-g* £*l*Hr 
£3014. ffi, ^W^fe a|^6^ o| s?i oI| ^1^4. ot^icfl. t^l 4^ ^ ^-f "life. iLfr ^21^1 3 

^)a|s] 3H=-§ ^ 5a^l n i. Mia, ^^4*1 ^^4. 

4-g-olK tfltK^?^ S5. *-{J#al f"tt 3|^e| ^a} 4^ -fl'S-sHioH Sl'H^H. i 

3=l| 4eKHtt Efe ^1^4^ 4€ ^^°ft -elsfl ^a> 4t H'(nXCk+t)s] 41)-i- ^^sj-ji, n ^, of 

3||efE] ^a} 4f H'SJf-ei r H'G'=0j # °i^Af ? |^ g\ G-^tG^'-G'-t^Hl)* ^^ftcK^Jfl S7). °1 =g 

^pj sflsfef ^a). H'i, Aj-7]s|. r Aj-7] ^^j S4°flAi «ls.#-i- ^)ft4j el-^ ^ *H1a1 aj^^v 
4. 

4-fH. ^Al#fif ^a] ^H^fe, aJcs. ^^^.(14)71-, 3flEjEf ^A> 41 H'(nx(k+ t)ef 4S)4 ^Al t-tfofEj nlA ^. oj 
-g-&M JE 7°i 44Mjfe t fl^Sj aJ-# S^'-t A]#i}3-, zl ^Jl ^3. #A1 « (13), ^ 7 fl f-A]^^ 

2| #ai f-5t]^4(^ SB). £, «1 ^"1*1, ^sfl-S/tt jyt E^HtJ tsf^ 7j-^Ajo] si4_ n 

e] Jl, ^Ajaof ^.a) =3-^6ijAi fei ^.Aijg. j|.ai« (34)6(| A-f t 4«.o] ^ca s a . # ^Aj^-a, ai^s 4J:Jf(33) 

i **l«cK«7| SI9), 

4-§-°l ajhs 4^3350, Aj ^ i a^ 7) 7 f^o, ajc # ^x^-i- «l-8-e>Qj, ^Ji ^4^1 ^ ^^^5] 
zs}2L, 4a1, ^-Eflsl ^a) offofEi m A # ^ft-4Ca^ S15). 

« *H^1 ^r-tl^sf #a} ^foi 01 of Ai^, ^Tfl S15S] ^efofl 5)^ % *J8& m B a] *^«| 51 

* 5>(|e]Ef T^Af 4^a] 4-^ ^7H?I^ ^1 S17-S19S] t>4*H -M^*}j1, i** £*d*l 

* ^iSi c d ■S-Pr'l ^^^(35)7}, ^-7M ifl- ^±L(oO?!tfl, E^Eiat^ 7^0] afe U-71 k+t MfS^Sf 
=Si: S A +S A '(t 7 #20H 42f =SiL m A ^l "41^^, n-k-t. n-k-2t, n-k-3t, •- «lM*a| Jl*# » 
$ Wf ri: A3Aj^4(cj.7|| S16)i ^Aj^af ^aI ^] fe> ol r £ ^aJ^£) ^a] ^fif-sf £4. 

S ^A]aj]=f t-A]*Sl ^Al ^^A] fr> Afl^ Al=# JL?7\ WW afl 5] 3 34 <S 1 S] 4^ 

* ^7f-A] ? |^Af ^7f| S7i S3£ f Af eft ^sgs^Ji, ai^s. ^ 7 f-^lsf^f ?^ 4?iN^, fl^-f 
C15)7>, ^-7}]^ ^ 33 sSlKcWia, S^sf 71-^Ajc] oi^ Aj- 7 f k+t HfE^of ^i:S A+ S A '(£ 7 #2:M 4s> * 
fr m A ^l "a^-S t^sj, HH^icfl, n-k-t, n-k-2t. n-k-3L, - HlS^s) 3^-^ tS?) r# ^Aj^q.^ S6) 

^A|iCf ^.Al o) Of.-^] r A ^Al^fi] ^.A] ^IflJ-fif ^^?]3 ^4. 
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°!4 ■& ^H°IHTr, sW°U^°l 4^4 r Irregular-LDPC -g-4 3Af °|-g-SM =r4 

et*1 £♦* 3 =8 ska, 33 3^°H >W *+ 3-M H^-i ^e)^ ?>8o.^ $4. «]«| uja)., ^ hie .a 

^■3/3347] 34 4^4 34*3 sHE]E)a.i s^-o] gjjcH^, i^. 3$ ^44-& ifl. m 4°]?} m\ 

°\ *l?l "41 £41 , -2-^ 3 =8 *| eW Selfe ^ 7j-|- tfls- fc^jqg ^ &4- sth 3£L°)1 44 ^ ;g jis) <g ^ ^ 

a*. -S-^HH-Hb, 4^ "SH^i-M- $$«| 33^4* "4144,4^4 2-3 4°H *fle]El 34 311 
si H+# *7>Alrlfl*j, i-f sg^ U^fe t^JAs 134. °H 44, f-43-4 e]|^ °^47] 

3*11 4M3$ S-fr 44t ££4 Si°144 ms-afl. 3-fM4 aj^j cfl^. ^j-Ai?j ^ ycK 

°HH, £4°il 22j 4^ tfl^H ^44. a, *4#s) *4 4*1 1 4=4^4 #4 4*14 iMHl ^stH 
fe. ^4^4°il 14 ^4 4444?! >4|«-4|.*£fc*£fc-¥-«>|«M J B444. 

S-8-8-. 4?1 ^^!S15^1 *l2l°l| 4*H 3 43&m B 4 334t Sl$4 3-f 4, 44°fl 24 H4 

4b £^014. ^Ht s. 2-i »l-g-*M, * -a^HH ^^S 3 ! 1 ?] ^-44 4 7*1 S17-519, S7, S8S1 *1eH cflflH £^4 

4. 

°I4tJI. 4?fl S15S1 ^eH 4*1H 3 #3fitm B 4 444 34&4 1 &4 34-(47fl S15, 4^i),aiff 4 

31*1 HH^A 33, ^a]#4 saj Ai^s ^^(33)«flAife, ^-7H 1-^^(34), ^4 Ma* #-41% 
fi| * -t! 4h-§ f-444(47fl S17). 

aaU, SUB) Ef 34*81 ^t(30H4-&. 434 34 «91 H# -3-44 5. 8°fl 5.44c- a}4 £<>i t^-S-ai $ 

S H"(nxtS) ^S)# ^^,^-al]«lii|)^&t3Ai^tHfil-^l H"* ith* H'CnxCk+t)^ 

+ ''H'G^Oj * °i#Al?l^ a|aJ G ._ G-l'CG-r-GM^^t)* fl^fttK^ S18). *1 41 H"«l 7W 
-A r 3llalEl $3 H '°l rankH'=k+tS Elfe ^(^^ %r^Q ^)j , r 5fl^El 34 fl|H'»l £4^ 9 

4 *Jt H# fi-^*^ 5Jj 4 £S ^-H, £3i 4e}^-b Sfe ^4fe 4* 7^1^ ^ofl siefl 

^^^1-4. 2, t^l 4°l^fe, ^liflfil SSofl "I^, t^l 4°1^# 3j- Til % ^^Mlb, ^ *le]*l 

Ai el si 3)4=4 *1#* 4- Sl^m, ?N ^^ir°l 

a tt. 4U=f - ^_^-i-^#j^H474| S5, omaj^W #4! 34^1 ^^^-(10)^1 saol^E, ^7l«q.# 

W *|aia, sll si El 34 31! H# ^lt^ ^s. t fl-g-sj flit H"l- 3 a ^Bjsl sfl^E] 3 

4 ^1 H4 ^'1 H"# StJ-fl: «gg r H'G'=0j -1 ^a]?]^ aJaj G > i G^'CG^'-G'^iEHH *8 !)■§• ^8^?!: 
4(4^1 S7). 

4^-°t), -1-4 ^H^fc. ^^^-(14)7K 3l|BlEl 34 H-4 ^Aj OojBl oj^^oj £ B o1| 4E} 

Hlfe t *S*^j aj^# s A '# ^i-itsvji, n 34*. *^+Ci3), *>( =H ^ f-ti §4 

t^4(47| S8). ^, °l 4^Hl-*i, <lHf s A "(t «]m-£sl J£^4°HtH "S^^ 7>-^^<>l sicj-. ^.elu, ^^sj -S-ti 

^H-Hfe. ^7S #Aj^ ^-aJ« (34)6i| ai^i t Ai^s s A 'S 4^4 =U, =i^-t 4x-f(33)»ll f-^|*>4(47| 

5 L 9). 

4*°fl, 4si-f(33H^b, 7)x]e\ S- °l-§-*14, «H- ^^1 ^ ^am B sl AW* 33*^, 

4 A I, #4 Eflo]Ei m A # ^^^4(^7?| S15). ^^jqflW-fclfc. ^I^rfl, r(s A +s A , )=H , m C j 4^1?!^ m c # 

4^ 3 it 3^*1 =3 4^51 m B S.¥&l ^^4^. J. ^4 ni c S ^ £. m A & ^4. 

°1^, £ **H*| T-i!^4 f-Ai si^Ai^, t >7)i sissl S)b1<h] sisfl 4=§5): m B sl ^ t - fl 

t «fl4^1. AAA ^4^14 f%^% ^7}ai?i^4 ^ si7~Si9sl ^3lfl[ «J44°i ^1!4^i, Afl-# £#§1 
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t SASlSl £3H4 S-fM -^4(35)7}, 47H4 iff 33 W^^M, S^sl^li: 7^">1 $14 47] k+t 

%H.: S A +S A '(JE 8 #S)H 44 44 3iL m A 4 *\$JL, ofl^tfl, n -k-t. n-k-2t, n-k-3t, - h]J=4s1 3_5L4-i 

ft* 4£?] ri- -fl^^KtWl S16). "NL43 44 44 b, «1 42:?] r4 =^443 44 4^)44 4ff7|£ §4. 

c£4 r £ 4aHS| 444°] 44 4*1 ofl SHA-i^ aJ|s-^ £.471-4444 &4 n«44, EflElEl ^Aj- i^f a] 

-S- 44^?1?H 43] S7, S84 444°3 -a*4^l. JflS.* 4^4 Af-7} ff*]S]*l 0>4 43H4 34?) jgjgjfL 

(i5)7K ?«4f^ ^(i^.E^SS^ni^l Sib 44 k+t nm*4 ^Ji: S A +S A '<£ 8 44 * 

4 fli m A *l Hff iflelJl. olflca. n-k-t. n-k-2t, n~k-3t, - «1 = S41 3 Ji •§=■§- ft4 43171 rfr H-Httq-Cfcai S6). 
444^1 44 01 ^aj 4*143 447)3. 44. 

°14 £4 ^--^HHHb. 1M°I1 44 *Me|4 _fi.ff# 4.3*1 t 5fl* "4144, a^S) 4^ ^ 

& 4°H sifelE] ^a}. ^fsj ^44 ^7Mi7|^, iff 33 *ie]« 444°1 4*84b 4^o.s 0 ]o( 44, f-Ai 

°1%44 ^Sfl ^4 ^ o. ftc]X} 7 ] nfl^ ^44^1 ^4 rflS- 44^ 

1 4 Si 4. 
(-M^H 3) 

ajah 34 444 b|14 4*JH1 cflsH 4344. 4*1 °H 1 « 2°l4b. ^7|)3 iff =9 3 =8JLH 44 44 4 
iL m A 4 <U41- 43 4£4 r# H^al-ji S1S14. 4 iff 33 *le)# 44H: 444, SJ-jSl^] r4 4 -y°!7> & 

84. °l5H u 144 4 -fcUWIMfc. §1-7151 ^e)^ *H4 %3 U3 4^4 r-l- aJ344. 4*1^1 ^ 

34 S T-ti44 4-M 343 ^Ajojj iflaj^fe, 4*1 433 i<si ^4 4S-7M71 ^^oj, 
sH 3 A|^ 4 _ 

£ 9^. a>71 ijfll Si. 5^1 ^2] og 2|sHAi 7| mB S| - gjD! AjAl^l j£ A i^ 

b £^°14. ^ 7] a-i fei £ 21- ^l-g-sH, & AH 4 ff^^tl ffa}-9j S17-S19. S7, S8^ ajejofl 
4. 

«(«HI. ttTfl S15SI ^ efoll S]^Al 7| %=gil:m B 51 iff# 4^^1 4 s £13 ^(^1 S15. 4^i),^iff#^ 

^6H, ^Al^s] ^.Aj ^14 AjH-t ^5.-¥-(33)°flA-)^, ^.78 ff-tl^ ffA]«(34) r ^. 7 1) JfAjg.^ ^A)i 

si -f-Ai ^-sh /OHff Aft -i-^44C9-7jl Si 7). 

H m C(n+t)xt^ ^1)^:^7} a|aj 4^ -g-ajai sflalEl ^Aj-^g H 4t , i^ O^Ktxfc^ 0*1)4 * 

«H , "*£M«lH'((n+t)xDcft)S| «t)3.-fEl. r H 'G'=0j # ^#a] ?1 fe. q $ flSG'.G'V-G^Ii^fll] 
* ^^44(^1 S18). «1 , «t H-'-sj 7>^S1 n|j^, r^eie) ^a> *1 H'°l rankH'=k+tS S]b sKtiU ff^°J 

, r ^H-l^ ^4 h'*| «-?l|4 sflaltl ^4 <|H1 ff^l4fe 4 f 4? *H1^1, ^1 i 3°f| 44 
Hib Efe ^3J4fe 4^ u ^ , a o il ^-8*4. a. 4 0 lab, ^^^4 ^ £]a t v4 aj. 
A t ^^s] o^l-&, -^71 f # 22£ 4^a]^ ^ 3H£, b}=a1 04 =tib S14. 

^ 4. -tiHf- iff ^#14^^ S5, 4Mi) *4#^1 ff^t! =8-^1^1 allejEl 34 ^^^(10H Stl<H^S, 4 v 7l4 ff 
^4 a1e)£, sj^e) ^a} H-t -frjqtt t ^-£s| H"'# ^t> ^^s^KS 9 #3y. 3 ^, ^eflai sjeiEl 

^a} 4^ H4t t^sl 0*14 4^1 fllrtiftllH'SfSI r H'G"=0j #4#a1 ? 1^ aJa^ flSG'.G^'CG" 
<'-G'-I:«fl4ll)« ^^44(4711 S7). 

4-S-^t, £443 -f-4 4^1 »Mt, 4^4 -g^u)*, 4^11 S33 ^ael jiesM Sib t «ls*al £4 
e11°|e-1 m A '4 44*U, ^4) =^4 eIMe] m A '4 £4 «fl°lEl m A 4 sfl^eJ 44 ^ti H'* °]-§-4^ £ 9i 44^flb t 
£sl Aj^ff s A '# 71144 ji, n |4f, 44s. ffA)4 [13 ) i ^Tfl 44^.4 71 ^ 444^1 44 4*H 4^144(4 
7)1 S8). rLEjzL, 444^1 ff4 4^H1 Ai4, ^ 7 fl 4.4^ ff^4(34H 3*fl t 4^.4 s A '4 4^14^, =r^g ^Jh 
4 4£t-(33H 4^l44(4?tl S19). 3£. °1 4^HH. 4^4 S A '(t alje^si ^fife £^4°fl7fl 4^1 7f4^°l Si4. 
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44-4 4^4 4£-r-(33)°Mfe, 431 S134 *leHM 4°fl iL$s|<H Slfc t «m44 ^4 m B '4 4^4 

.n, 7|*14 4h4 4s^-i- *H- =8Jl 344 3 43&m B 4=r4 4*1^ m B '4 £41- ^344 £-2114 * 

4! m A 4 £4 Eil 0 !^ m A '# 4"g44(43l S15). * 44°H A -fe ^l^cfl, r(S A +S A ')=H'm C j 1- ?H**l*lfe m c 

# 3H- 344 1 4=3£ m B 4 =r-il cH|o]^ m B 'S^E) 4-34^, 3. ^ 14 m c # ^4 ^ Ji m A S $4. 

, -a*H4 +4^4 44 ^ojl oje^^fe., #7fl S15S] <j|«j| 3 ^a^s] 5.=^. & 

# =1144 ^34 34 434 q>= g 1=r»^7W?1^^ 43j 317-S194 *14# 444°} i#S 44*! 
3=34^ SUSlS 43H4 44?1 -fl^-f(35)7h ^7]|4 £4 ^ ^S.(<14i4 £342*4 7hH°l 0*^47] k+ t 4 
i=44 *J fi.: S A +S A '{2. 9 44 ^4 3M(m A +m A ')4 tfl4 44 °J3Sb n-k 4S44 4 
£4 rt ^44(431 S15). ^444 44 4*1 fe. o] r £ ^444 *<1 4*144 ^44 ^ 44. 

££4, * 4*M4 4444 44 4*1 °il 5**3 4*r. 3*^.4 4=4 At 1 ?} ^444 tt# "1144, *A34 34 *814 fl^r 
?1 < a ; r# ^7M?1^^ 431 S7, S84 44f- 444<3 4*84:2, 3|j££ 4^4 £-471- 4444 43H4 344 
4M-¥-U5)4. ^IHiatfl, £$s|a*7l-^M Si^r 44 k+t4M-&4 ^iL: S A + S A '(E 9 tS)H 

44 *-fr 3£<m A +m A ')4 "ti4# 44 44 1H4 n-k 4«44 3M^# 4i4 r* -^44(431 S6). £44 

^1 f-fc! 44fe. °1 4£4 r4 -r-444 44 4444 Wis. 44. 

44 SH. £ 4H°H 8W*1fe. t4 ^|«*letsl £*# 44*1 ^4^r Sl# "144 4:^4 ^4 2:2 3)144 
34 $14 ^fS <1t# ^3-4444 £.^-33 44-1-4444 4^4fe t 1 ^ ^4. °H 44, ^-g- 
eil'S-i- °1^47l ^ -f-fi- 47m S.S.71- 8i<>f^7] nfl^ofl, ^-S-?)o) ^Aj cfli ^ ojn}, 

ittK 4^ °J^4 ^Ji^ 4* °J-S?1# -a* ^ 2J4. 

°]#, -a^4 44 ^ 44^, 4^21^ ^flel^ ^4 333- *]^-4^ ^ -a ^^l^^l iLfl-f- ^42, 
« A^ ^ >iH 44 ^ ^a) Bl^fe ?^as. 14. 44, -2-ff a lBS 4^/^=847) fltt 
^1t£| 3 H2W h4°1 ^^^171 5.^ ^s(i ^5]^ a]^a rfl^. £4 71-^-44^ x4# 44-^4. £t>, 
^7li^ 44 ^ JiAl »lEla «7] 4?1^°1 t Sl4b a4# 

4Efd4. £&4. t 1 ^ 4°]tfs\ 44*1 >g^§ ^ 01-g- ifl^i, i^s] ^ 4^4 3 ))^e] 34 

# ^?H?I^*i. al3|* 444^ ^^4& tM3 M4. <>H 44, 4-e- sflt-i- <H^47l 4i*fl ^ 
^4 ?4 4714 1a?v a^47l *-fr?14 -8^ 3:** 1^ 44 A 1 ? J ^ Si4^ ±45 44^4. 

o] 44 £01, -g- 4^ 44?| u||* 4^ 5 f.4 4sife, jlss. 4^-3^ -9^4fe 7l*fi^ 4-8- 

4^. 4*1, £^44 e^flt 4*^*1 Sife ^d^s. 44 54°fl ^(444. 

? f v-'-'l t^i 
1. 

44 44s. 44 444 4^ S4s^ ^<H^m 4S ^Ji ^4 ei]^!E-14 5-4# ^=a4A^ ^^4 ^4 q}o]z\ 

# ^^42, ^ ^3 14# *4 ^Jis 4^ 44?1 4^^ SI4^1, 

£44 « ^44^ #4 4^l7K 7(!>t^As 1 ^4ei ^4 ^itaj^)- r 0j Efe r Lj ^ 
4314, 

47) ^-t!44 44 4^14, 47] *t] 1 sflelEi ^14471 ^4 5714^ ^-^4 A l i4 

4 f 4s# 7i^^i 471 ^444 #4 4^H 4fe A 1 A# =8=3 =Si *4 4314. 

471 -rAl44 *4 4^l7f, 471 ^ 1 A4 ^H 0 !! e714^ ^4 ^134 A#* ^=g4fe 31 1 =8=j 4 

314, 
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#?| T-t! tflolE-ls) .£.#!- #3*1 ^ as 3 ■¥-«!, ^4^- S #4#3 1-4 #*l7h 33 si i«. 33 ^ i7 f c} 

* U 3*1*1 ^a.^ s) H ^_ 7flt^^ ^ 2 sflajE] 34 «CAA*I- r 0j £fe r Xj s] ^°J$ ^^ )# 
^34^ 2 34 41 -9-8 3X14, 

#7| #A}a^ f-# ^17K #7| Xl 2 =11 51 El 34 1)14 #7l ^4 4*1341 ^T^M ^7}£4 X 2 -2.fr 33 

^7fl ^5.1: 4*W Aj- 7 j ^^2) f-Aj M*Hf XI 2 .SLif 33 3-5L **1 3*14, 

AJ-71 ^Aj^fil ^.A) fl.*^ Aj-7] ^ j * *| 2 i# $3 $£o| ?7l*H #7) t-t! Cilo]^^ ifl>1 , ^^i* *|J 2 
33 3*!4, 

#7] at 1 7^ t±7%°) *|g|«M f4 3«>lE|4 £-3. 3$$ £1= Aj- 7 ] ^ 2 ^Aj. 4 

3 3*1, #7] ill 2 iff 33 sgi 3*1, #?i X) 2 i-^- 33 3*1^1 ^31* 34*M ^fl^As.*? ist* 
331^ 5lSi c d fl-f , -2.fr 33 U-SLIH 44 3J2-21 ^1 sWl-s, n 14» tfifl* 4b 
D3 3*1 

# £$-4fe ^# ^-=8 .2.5. 4fe U4?l 



2. 

XI 1 SloW, 

*si 2 -3 a}- $3 -a^XM^, 

r ^2lfll 33 3 -5L7f 43- -2.fi- =3 3 ■'•13 ^jt^ fl+isite %j , r *)l l 3]]s!e] ^Af^t^l 1f=xi2 XfelE] 3 
4<ti4 If j , r Xl 1 ^4 34 31**1 2 fl4 <*4 4 2£t^t3:3*H4 #?1 *U 

"H^e) ^a} egf-g- £^44 Sfe WIS* XI 2 me] el 34 ^34^ 3* ^3*5- 4b 4471 "H# ttfl. 



X] 1 1H SH4 

#71 all 2 34 41 33 3*1 o^te. 

S^sffe ?Jj , r 7ll 1 sfl&lEl 24 3^4 <£.^r=*\}2nm 3 4 If j , r Xl 1 3fl2jE) ^1^<^1 2 

slls^El ^a} «g^j 4 ^ *H4 #7l ^ 1 aflSlEl 34 tfl-g. if-^t XI 2 fiflal^ ^a> ^ 

■^4^ 2# ^ 4fe °J=47l 



^t 1 ^ 4. 

XI 1 xlH^. 

#71 XI 2 ^a}- agfl a|aj ct^ollA-l^, 

IWt . r *l 1 »Hel3 34 'Sf <X1 2 s^e] ^a> ^fsl , 1 ^ ^^ 2] ^ <7fl 2 

=flal^ 34 flla] «f j 4 f# 2:3 4XW, #?] ^fl i 3|s]£| ^4 XI 2 X1e]e1 34 <81^ ^i 1 
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^7} 4 2 if 33 £4 tfzH-M^, 

4?| a|| 2 slj£)E] 34 3344 471 ^4 3M34, i£« 44 41 2 It ?7>*«1 44^7}£|fe*4 

Gflo|E)<H| 5-71 *}oj , -y- 7] afl 2 if 33 3-&# ^-y^al, l^S, f-tl^l- ^Xl^aj #4 4*1 

ch| f-^l-a, 

^ ?i Til 2 if- 33 tf*MMfc, 

4?| "II 1 4 * 2 iff- 33 3i»ij e4«H. -S-71 ^4 c-D^El^ £f 4 47] ^7} *4 c-iiotejon ^4 e(M3 
s| if 5 334fe 



5. 

^4 f-tls 3-*l +*H #3 3^ t41 *M3*i A#* 33$i^ *5flsj £4 AM si 

i f^*U. n ^3 141- *4 4*143 -s-8- ^is ^4^4 ^4 4*H SH4 

"I sq <$3*it <£4+4 f-il 4*14 ^Ut!: 4] 1 434 34 *81<J&.±7]- r 0j afe r lj a] 4?1 £4^3 

£4 ^lS.JfEl -?7fl 7^4 ^3*44 41 1 434 %A[ 44 *4 4 o] 6] ofl ^4 4 41 1 if 33 

e4sM. 47l ^=4 z\]°}b\s] i-f # 33=Kr 41 L 4£ ^£4, 

71 CilolEl&l .if # 333. ^ oj^ 73^o(|, g*|fi| 33 ^J47> ^ if- 3343 3-S-3 <^4 

£4l^r3 f-4 3*14 *°J£t 4 2 3fla]El 34 q8t(4.£7> r 0j £^ r 1j 4 <*J34^, zi 3-71 all 

l if 33 3£. « 3-7| 4| 2 433 34 *8^4 43°* $n ^l-sjfe 41 2 if 33 3^°fl 5*1 *W, 3-71 t4 <4| 
333 if* 33*Hr 41 2 4± ^44, 

^4 cfloieisj if-i-4#3 33^ t Slit 2 3^<>f|.-?4Mif 33 3sL 5 5HI 44 3asi °J^-# ^?l*|-2,a 
141 sHr ^71 ^83 4=^- 

# ^ulsVfc 514 ^-3iS 3-si. 



^-414*1 3^171- 3-^1 ^3 34s. Ai ^^^1^ ^1- 3iL ^ ^]^s,^ ^ 

mi«lEi# ^3$- ^ ^3 141- T^l#ai #-ti 3-^14^1 4fe ^-sn a«H4, 

■4 b-1 -i83«fl 41 l 4 s] el ^4 ^14 3-71 ^ iIHeH -5-4^^ 41 1 if 33 3i# ^34ai, ^ -"S3 : I4#, 
^7H 4*i^ 3-71 -r4^1 ^-4 3-4 o|] ^14^ ^ 1 i^ ^3 -r^4. 

371 t-ti^sj ^joji -.A} dhieisi «^si 33^ fft^ 3+°fl, ^i^^ if 33 %1L7} 4-S- if 
33^15! 3iifil °J^4sl£s i ^4#si #4 ^ai4 41 2 sJeIe] t^a> *8fc<-fi.£4 r 0j r lj ^ * 
fi)* ^3*U, ^ 4, 471 ^1 2 sflelE] S4 3f«4 -8^1 ❖'il 5?1*H A S3?b +7}*al 41 2 if 33 3 M 

#. «-tis.# 7H.*M 47I ^^]4si ^4 35HI #44fe 41 2 if 33 3^ ^S3 ^^4, 

3-7) ^4^sl f^! 3'^H alafl ^ if -g 33^^ SlSl'S 3^1, ^?fl^if 33 3iL=*H 4^ 

3i^l -a^-* 471 n 141: -S-i^ls sKr 1S3 t^: 

4 T^iai-fe ^4 4fe *ti 3-^1. 
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